WO 2004/112142 



1 



PCT/JP2004/008219 



m m * 

[0001] ^^*aE^S«±^^^6y^^lHl^^^^#:^ 

[0002] MOSh5^©«3S^m 800ftGBftOi«a#Bft>t>-e^!l 

[0003] ©^SS6*Sri«a0«^ae> tc ^aftSISrcttf UR«^^-<5^ & 

[0004] FMg««»CfeV^tt,FM«$nfc«*Ojg«fc-^fci-5^^y^ 0 

^W^C^l : #552002— 261091-S§-<&# 
#1^5:^2 : #532002-1 10963 (0 1) 

[0005] v^mm^^x^mmmmx^±i'^Dc^y±^i&m^^t^ibb 
[oooe] it^iHi^^^^^bTy^^iEiss^M-r^^, m^mmm 

[0007] *B9§®Mtt±, y5y^Hil©3W»t^#<in«J:5K:-j-6ri-c*)«. m<D 



WO 2004/112142 



2 



PCT/JP2004/008219 



[0008] ^fiHfctf^tt, Ty^V, ^y^h^ ^"fey^*^d»e»fcS 0 

[0009] SfeKl, ^-hSrfirfW»3t»cU ^^X^fflft* W-h«W«r»rti-* 
[0010] ^^^^M^S^^Sf^-h^^^^s-^-c^ Mism# ^ h 

[ooii] ^ib^i^^t, 

[0012] -<Wfc*#i-5::w;:j:^^ 

±fE©*w^v^, Suie^^ WE^>y=i^©(ioo)aiA>e>*t), was 

^=^(110)^^9, SfjlEy-^WW^ x ttiay-h«r«EtflWB*iiJ 

tt&^ya^sswffiE^ffiajo&^^ift^fift-t-s. 

[0013] C<& JSfcfflfefr*-*;:^ ^ya^as© (ioo) aii (no) 



WO 2004/112142 



3 



PCT/JP2004/008219 



[0014] ±tz(Dmm^^x, mi!)$y*®#n x *****MisnMm*b ! ?>vxfibn 

[0015] MJ:5»C«|*i- P^-Y^MIS*#«i*h9>^^4:, n^-^VUMIS 

[0016] ±ie©3Sk^*5v>t, Buiay^^mss^, FM^w$tL^#^y-h^A^-f 

[0017] ^^^5^^«r<bT%mi^^2MISffi#^h9>'^^^,^ ?) ^» ji i 

[0018] ^W(D^^ailIK^ > Bl^^®Sr^®ti-5vy=^^±^2(D^ 
^*ffi<0fc»***:|»ifcl,fc3L ^X-v#H^.fJt?«5j550«C«T©a«-c, ffj 

[0019] y^a*®^^ 



WO 2004/112142 



4 



PCT/JP2004/008219 



[0020] £?>{c, y-hSrScfrflKtmu ^^X^#H«C* W-hfftMKr»riW-« 
[0021] *^^^llIi^Op^^/WMIS«^mb7^^^^n^^PMIS«|?.^jmh 

[0022] Mism#3amh 

[0023] ±|BO»Wfc*5V^T, tulSp^^/WMIsm^mh^^^^tn^^VMIS 
[0024] ±fE03§^ fc*5V SdlSy HtflHp^^^MIsm^mh^^^ 

[0025] im^r/u9^>-^uyhT>T^m^tc^x^mm:<Dmmmx^ e 



WO 2004/112142 



5 



PCT/JP2004/008219 



[0026] ur. *ftw<oMM<Dj&m&®m&&mLti:&bw.w-rz 0 ^xvti 

J&U MIS (metal insulator semiconductor) %>^MW- 

mm^u±^^xmm^ 0 f-vmmm^m^m^^x^ #112002- 

261091-^-^^^^tLTV^ 
[0027] am, 2Nt«t3ft^Bto-cttffl **L69S?TA^-f ^ny hr>Wtr ffl V 

*aa^llrtOJBE^«133Pa(lTorr)feStCK^i-S 0 
[0028] fcfc, S/ya^»R14fc, A»tM»«rMPoW»^130±K:«». KW©JW*40 
OtSSfcKttSo ^ 3 ^««14O?aS^200-550 , C©«SffirtT?S>n«. £A 

[0029] ^y=^Utti4W:, jtt^©W*Q!aX3e^*3V^T*7jxKJ5fe^3jSjfe$^ -£^31 
l^*fl#&Wl5d^7^T/U7-r>'^nyhr>-7 l ^-16^jl&^S2. 45GHz 

^nft©ja|jft^S900MHzSft«±, «I10GHzSft£JlTO|fiHfc«)ixtf, 

[0030] imo^ki^Ti^^ 

[0031] ^y^«13*Ki^^jB]B**Lfc^X^fc»i-iifcJ;5^y=i^^i4o 



WO 2004/112142 



6 



PCT/JP2004/008219 



[0032] 



^mmo*^mx<±m^m±x^^ 0 
, &*<Disv^mm<DmmtmT^ o^ho^^cw^^, so 
*mm£.zzmmmvK* 400 0 cmm<D&mm^wLmxmk&-*jmx*>z 0 

[0033] ^0111^^ 

[0034] iiaoK^ffl^fifcfcttv v<\ w^m mumatiM. 

±iao^|ilT^$^cv'y^^b^^07Km^#*%#M^ffifcJ:^.j^b 



[0035] 



WO 2004/112142 



7 



PCT/JP2004/008219 



[oo36] ^<o^m^mm^u^\z^m^fitz.^^mtm^^x, ^v=^> 
[oo37] m2n. ^)^mm<D doo) ®, (no)®, aii)m(D&mz.±m\,tc*mft j & 

[0038] 02^-^5^ Kr/omZM&Ltcm&M^ (100)®, (110)®, (ill)® 

o)®-e<bi. umiKDmtte^xm, ±m<D*mftmm^*±^£'9^mm& 
m%t<om ^m&M<DmBm*mf&x%z>zb&$rfrz> 0 

[0039] RWmiL®m*fe<1r^bK£<Q, *^VT<DW&&(DmmZMtb1-Zt&X%, ^ 
ti^£*)i/iM?;iti&mirZ>ZbtfXi*Z> 0 

M^X(DmMMQBD (Charge-to-Breakdown) t£b*(DmH&}<&^ ft IKttlft 
[0040] ±^bfci5{C,«®^ 7 K^^*LT75^Kr/0 2 iii^S^X-v'tcJ;^^yri 

[0041] ^^tc^mwmm^vt^^x^mmmmmm^^xTkmmm^io'Vcm 2 



WO 2004/112142 



8 



PCT/JP2004/008219 



[0042] fc*5 % ±BBO^S»f*^B-fe^Kl*3V^, *?gtti#*fcNH #*b<om&#*. ^ 

[0043] ^m^^5it^J;t)#^5^m«^®^7fc^^^^U/c^^*5V^ 

[0044] sfc, •wuftw^sifciciowfensabjfttt, *ra*K££j:9ttftft 

[0045] ^X^#|S^^ ( c^V^T^b^,fc5V^(i^^^^ r ^ (c ^ 9# ^ 

[0046] ±IBO^J»^^D«fc*V^^rS^fSH&«f^tt, Ar^, Kr#*fc« 



WO 2004/112142 



9 



PCT/JP2004/008219 



[0047] ztuz^ mm^>v^mtmmm^t->v^m^m. h^^>u^m 
[oo48] me ^mcommcDmm^m^mm^ti^z^^xmM-r^ 

7'nt^(j: > ^ 3 yl^(100)Ii(110)®|CMISi^h7>^©^h 
[0049] ^><D (1 1 1) ffifcp^r^9^^tr»*i-5i, (100) ffi^Jt^T^l . 

[ooso] ms^ •mm<omm(D^mwm^u±^^ ^j^mm2{zaoo)t(no 

[0051] HSte^^Wfc, (lOO)ffiSr^ffifc-f S'>y=«>'S«22tt, **#*«*22cfc 
«t9pS!ffl«AfaiS!««BtH:^«$ttTV^ 0 *«A»i:t±, (lOO)BBMJptUT 

[0052] ®4^^J:5^,^y= l >'S^22(D^ffi^^|±J^23^t524(DlI®^^M 



WO 2004/112142 



10 



PCT/JP2004/008219 



[0053] zbi^ P^mmA<D?-hmm25(Dffim<Dmmznm*M^*^&&Ai,x, 

i<^xh, mmcff— hmM26<Dmm(Dffimzpm^myo4*>'$:mAi.x, $zm&2 
4&^&pmfcmmmmv32*mf&Lx^z> 0 ^<DpMtemmmmxf32}^ P 

MMOSN^^^2i(Dy— ^^KW^tf^-r?, 0 

[0054] P^^^MOSh^>-^^2lSt>W^PMOSHy^^^20cDy-hm^26 

R^25izmm<Dm}±^mu^fh^t^-hmim28Rx^27(DTmm4Kmm 

X^-f?-\*/vtfrtf&£inZ> 0 

[0055] n^^^M0Sh^^^20O(100)®(7)y-hi|.i}i^ffi^23OTl®(^m 

^323^±ffi) -?w ia% ^ffi^23oriH5o^(ovy3>'^22^5p±a^i?- : e^ 
^(nosoy-Mi, -r^^m^23^^o{iyM®w-hi|ii« s -e^ve^ 

HXhZ><DX&nX2H A bteZ> a ^W-Htft^Z-^mm^-t^ xtf-^*;V 
MOSH^>-^^20Oy-hftfiLgAT^ 0 
[0056] tot, n^^/HV[OSh^>-^^20cD«^Kitg^« > ^ ( W +W ) + a 

nl 1A 2A 
n2 

[0057] mmt^ p^-^VMOShJ>^^21(D (100) ®^y-hi|>gte3?tBgG24tf>]3tffi 
SOT?, ^T*W iB +W 2B t^ 0 P^r*^MOSh?^;**21©<llO)ffi© 



WO 2004/112142 



11 



PCT/JP2004/008219 



[0058] «oT, p^^MOSh9^^210«WB»lfi*f±, ii (W +W )+« 

pl IB 2B J 

2 -2H b T^1-^T#<5 0 M pi tt, (I00)ffifc*3»t«*-/W»»ft % M fi, (110) 
[0059] J»±©£W>&, ^ttl§|323St>*24(D^$H fc&UCH SrafiftffifcKJferS^ 

A B 

* nl (W 1A +W J + * n2 *2H = m pi (W ib+ W 2B ) + „ 2H 

^7^^21^mM^K«g^^n^^WMOSh7>^^20Om^lKi(l|g^^ 
¥«$-tir5it^T?#5 0 ^^,p^^/WMOSh7>-^^2l<?D3fe® (Mx.fi, ( 

100) ffi) fciSJtS^^yi^B^, n^-t^MOSh7^v ? X^20c^ (100) ^*5ttS^- 

[0060] fc:fe % n^^MOSh9^^20Oy-hOj(iSH A *r0j KU tOnf + ^ 
MOSb7^**20£m^Igl&^^ 

B 

[0061] *fc,p^4^MOSh9>^Xdr2itefto^^MOSh9X5?^20«r*« 
•C^^**g-Cb, pft^fcttn^^MOSh7>'^©v'y= I ySt© 
£® (^Jttf, (100) ffi) (^fcft^h^^ffi^^w^^^^ 



WO 2004/112142 



12 



PCT/JP2004/008219 



[0065] 



[0062] 5^y=>«iBte»^r*«WttiwfcaiteRfe^ ^ya^bK, ^y=. 

[0063] 05tt, y^ElftO-M«r*rH-CaW5 0 n^^MOS^^^eioy^-h 
[0064] n^^MOSh9>^^62©^^hK:t,, ra*Jcm««£EVDC*fittRlt, S 

^©MOSh9>^^61t62tt|6i&JiB|lIje«r#fifcbTV^ 1 , 
So ^rUT, MOSh9>^^850y^f4WSl«JBEVDCte«^ttTVN5. :©M 

Lxmm-rz. 

AjfcU MOSh7^^62^>y^h}c:« > XAWEVinteAtb-CttStR^RStn^ 



[0066] 
[0067] 



[0068] 



[0069] 



WO 2004/112142 



13 



PCT/JP2004/008219 



[oo7o] ^^v^m^<DMosh^^(D^h^m»m^u^m^x^ 
[oo7i] y^iKtt, mm, mmmm^mm^mmmm^tixm^tix^ vs. -we 

[0072] ^fBoy^^u;^ ^ 

v^y*m®mm&*:%<mn-tz>zb&x%z> 0 
[0073] zbi^ r-bteimm^ ffiao^mf^^R^^ts 

[0074] *fc, ^^®»©MOSH9>^^o«j««,|B*S:iRi±T»#Si:*fc, ^y=^ 
4^MOSh9>^^ro»4**«r»$HfRC||[K:T*5©-T?, f^^**^;^, 



WO 2004/112142 



14 



PCT/JP2004/008219 



[oo75] v$vfm&siH><Dm&* dct>-7\ A/D^miui& % t^/muk 

[0076] -^£?K«/&^5r<^fiii(a|iij8^ 

[0077] $e>fc, U^^HSS, &Z\,^m<D®m<Dp?-Jr*slsMOSbn^*jUMOSb7> 

[0079] ±mi,tzmM<Dtete\zmbir s skr<Dx^m^Lxh^\ 

[oo8o] ^ya^©is*iBtt, iioomtaiomamfr&ttiz.fgktyr* aoomtm 



WO 2004/112142 



15 



PCT/JP2004/008219 



6] ^ 1 ^^^®^^ffi^i-^>y^>'S^±^m2^f B M^«3a^LTW-r'5^ 



WO 2004/112142 



16 



PCT/JP2004/008219 



1/5 

WO 2004/112142 

PCT/JP2004/008219 

[mi] 



WO 2004/112142 



2/5 



[02] 



PCT/JP2004/008219 




(100) (111) (110) (100) (111) (110) 



Kr/O z Plasma Diy Oxidation 
(Kr/o ? zf^Xv) mmt) 



WO 2004/112142 

[03] 



PCT/JP2004/008219 




WO 2004/112142 

[B5] 



5/5 



PCT/JP2004/008219 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/008219 



A. CLASSIFICATION OF SUBJECT MATTER " " 

Int. CI 7 H01L27/092, H03G11/00, H03K5/00, H01L29/78, H01L21/336 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. .FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI H01L27/092, H03G11/00, H03K5/00, H01L29/78, H01L21/336 



^^^^gg^ — doc ™^T£* e * 55 SUCh d0CUments " ***** in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2004 

Kokai Jxtsuyo Shinan Koho 1971-2004 Toroku Jitsuyo Shinan Koho 1994-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVAN1 



Catejgory* 



Y 
A 



Y 
A 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 2002-118255 A (Toshiba Corp.), 
19 -April, 2002 (19.04.02), 
Full text; all drawings 
& US 2002/011612 Al 
Full text; all drawings 

JP 2002-261097 A (Tadahiro OMI) , 

13 September, 2002 (13.09.02), 

Full text; all drawings 

& EP 1347506 Al 

Full text; all drawings 

& WO 2002/054473 Al & JP 2002-261091 A 

& KR 3068570 A 



Further documents are listed in the continuation of Box C. See patent family 



Relevant to claim No. 



1-3,5, 6,8 
4,7 



1-3,5, 6,8 
4,7 



annex. 



Special categories of cited documents: ~ H^T 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international "y» 
filing date 

document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other «v» 

special reason (as specified) Y 

document referring to an oral disclosure, use, exhibition or other means 

document published prior to the international filing date but later than 

the pnonty date claimed «£» 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the pnnciple or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone ' 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
06 August, 2004 (06.08.04) 



Date of mailing of the international search report 
24 .August, 2004 (24.08.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



. Facsimile No. . 

Form PCT/ISA/210 (second sheet) (January 2004) 



Authorized officer 
Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/008219 



| C (Continuation). DOCUM ENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages ~| Relevant to claim No. 



(Nippon Telegraph And Telephone 



Y I JP 6-303065 A 
A I Corp . ) , 

28 October, 1994 (28.10.94), 
Full text; all drawings 
& US 5475342 A 
Full text; all drawings 

& EP 621686 A2 ~ & JP 6-310967 A 

& JP 7-46092 A 



1-3,5,6,8 
4,7 



ammam* ,pct/jp2O04/oo82i 9 



a. ?m<D®,-?z>&&<D&m. (m&ftw&m (ipo ) 

Int. Cl. 1 H01L27/092, H03G11/00, H03K5/00, H01L29/78, H01L21/336 



.B. m&&n^it&m 

^&W^tt&m&® mmm&m a po > 

Int. Cl. » H01L27/092, H03G11/00, H03K5/00, H01L29/78, H01L21/336 

B*BB*ffl«f36^t*R 1 9 2 2-1 9 9 6^ 

B.^B^0R^«%&« 1 971-2004* 

R*B*U&K%S*&fll 19 9 6- 2004* 

B*BBE«aSJB3r3fe4MB 1 9 94-2 0 0 4* 



J P 2 0 0 2-1 1 8 2 5 5 A 
2 0 0 2. 0 4. 1 9, & 
US 2 0 0 2/0 1 1.6 1 2 Al, ±X, £0 



Y 
A 



Y 
A 



JP 2002-261097 A 

2 0 0 2. 0 9. 1 3, <£m & 

EP 1 3 4 7 5 0 6 Al, ±X & WO 200 2/ 

054473 Al & JP 2002-261091 
KR 3 068570 A 



A & 



roj pgHfc«fc5M^ mm,. m&mzmR-tzxm 
rpj brums bat?, fr^®ftm<D±Wk<D&mbt£zmm 



J£*<2gig©#-s- 

1-3, 5, 6, 8 
4,7 



1-3, 5, 6, 8 
4,7 



06. 0 8. 2004 



H#H4$fW (I SA/J P) 
Sffi#-§- 100-8915 

rnxm^ft m Ejs*sii=T g 4 # 3 •§• 



24 a 



« mm 



4L. 



3 12 5 



0 3- 3581-1101 rtH 3 4 6 2 



i^PCT/ISA/2 10 ®2^) (2004*1^) 



M^lUmm^r PCT/JP2004/00 



C (M%) . 




XT*})—* 






Y 
A 

i 


JP 6-303065 A ( P ^«m«IS«n^t) 

1 9 9 4. 1 0. 2 8, ±X & US 5 4 7 5 342 

A, <£X & EP 6 2 1 6 8 6 A2 & 

J P 6-31 0'9 67 A & JP 7-46092 A 

i 


1-3, 5, 6, 8 
4,7 

\ 



^PCf/ISA/2 10 (»2^-S>©«#) (2 0 0 4^1^). 



